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ABSTRACT 

1. Receiving Inspection 6 0  Flow 

2. Proof Pressure 7. Surge 

3. Functional 8.  Life Cycle 

4. Law Temperature 9. Burst 

5 .  High Temperature 

The epclmen performance was i n  accordance with t h e  specification re- 
qui~arpents of NASA drawing 75M?2+406 PCV-1, throughout t he  t e a t  program. 

It was noted during t h e  initial functional t e s t ing  t h a t  some seat leak- 
Seat leakage a t  40 palg war less than one scim, age occurred below 50 prig.  

and t h e  leakage ceased ent i re ly  at  150 psig. 
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FORWORD 

The tests reported herein were conducted f o r  the John F. Kennedy Space 
Center by Chrysler Corporation Space Division (CCSD), New Orleans, Louisiana. 
This document was prepared by CCSD under contract NAS8-4016, Part VII, CWO 
271620. 
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TEST SUMMARY 

Environment 

2eceiving 
Inspection 

Proof Pressure 
Test 

Functional 
Test 

Ixm Temperature 
Test 

High 
Temperature 
Test 

Flow Test 

Surge Test 

Units 

CHECK VALVE, 12-INCH 

75H04406 KV-4 

Operational 
Boundary 

Specif icationa 
and drawings 

225 psig 

150 psig 

2760 scfm 

0 t o  10 psig at 
i n l e t  wit- lo( 
milliseconds 
0 t o  100 psig ai 
outlet within 
100 millisecondc 
500 cycles each 
di rec t ion .  

Test 
Objective 

Conformance t o  
drawings and 
specif icat ions 

Check for leak- 

t i o n  
age and distor- 

Dkkennine 
cpacking and 
reseating pres- 
sure Check 
seat leakage 

Determine if 
specimen oper- 
a t ion is  im- 
paired by low 
t eanperature 

Determine i f  
specimen oper- 
a t ion is  im- 
paired by high 
temperature 

Det embe 
pressure dro# 
across speci- 
men (0.108 p s i d  
Max) 

Datennino i f  
specimen oper- 
at ion is  im- 
paired by wrga 
pressure 

Test 
Result s 

Sa t i s f  actoxy 

Sat isfactory 

Sat isfactory 

Satisfactory 

Sat isfactory 

Satisfactory 

Satisfactory 

No leakage o r  
d i s tor t ion  

Cracking press- 
ure 0.3 psig 
Reseating press 

Zero leakage 
ure 0.1 psig 

Test completed 

Test aanpleted 

Test camplated 

v i  



Envfronmsnt 

L i f e  Cycle 
Test 

Burst Test 

Units 

TEST 3UMMART.. (Continued 

CHECK VALVE, 12-INCH 

75MW06 PCV-4 

Operational 
Bour'ldary 

. .  
0 t o  10 psig at 
inlet, holding 
f o r  1 second and 
reducing t o  zero 
within 1 second. 
5000 cycles 

600 psig t o  in- 
l e t  and out le t  
port simultane- 
ously 5 minutes 

FYessurize out- 
l e t  u n t i l  buret 

Test 
Objective 

letermine i f  
specimen oper- 
ation is impaire 
>y repeating 
:ycling 

:heck f o r  struc- 
Lural damage and 
leakage at min- 

sure 
lwrm burst  pres- 

Determine actual 
m r s t  pressure 

Teat 
Results 

Satisfactory 

iatisf acto- 

;a t i s fac t  org 

Ramarks . .  

Test Completed 

No leakage or  
damage 

Burst at 2200 
Psig 





CHECK SHEET 

FOR 

CHECK VALVE, =-INCH 

MANUFACTURER: EPissicm Valve and Pump Company 
MANUFACIVm'S PART NUMBER: 12 AMP-246 

'NASA PART NUMBER: 7 ! j M U O b  PCV-4 
TESTING AGENCY: 
AUTHORIZING AGENCY: NASA KSC 

Chrgsler Corporation Space Division, New Orleans, Louisiana 

I. FUNCTIONAL REQUIREMENTS 

A. OPERATINGMEDIA: Dry air o r  gaseous nitrogen 

D. PRESSURE DROP: 

B.  OPERATING PRESSURE: 150 psig 
C .  PROOF PRESSURE: 225 psig 

3 inches of H$ with 200 l b  per minute 
of air at 2 psig 

I1 . CONSTRUCTION 

A. BODY MATZRIAL: A l u m b ~ m  
B. SPRINGMATERIAL: 316 stainless steel 
C. SEIY,MATWIAL: Buna-N 
D. DIAMETER: 12-inch, nominal. 
E. END FITTING: To mate with 150 series, raisd-face flange 
F. MWNTING ATTITUDLE: Valve horizontal  with flapper hinges in 

v e r t i c a l  or ientat ion 

111. ENVIRONMENTAL REQU-NTS 

A. OPERATING 'EMPERA'LVRE: The temperature s h a l l  range frm 0 t o  
+ 165OF 

IV. SPECIAL REQu-s: Cleaning Specificat  ion A1050930 5 

V. LOCATION AND USE: Used i n  enviromental  control system t o  
protect against  overpressuriziation of air 
conditioning ducts. 

ix 



SECTION I 

IN%T1ODUC T I  ON 

1.1 

1.2 

1.2.1 

This report presents the  resu l t s  of t e s t s  t h a t  were performed 
t o  determine i f  check valve 75M04406 PCV-4 meets t h e  operational 
and environmental requirements f o r  John F. Kennedy Space Center 
Launch Complexes 31, and 37. A surmnary of the  t e s t  resul ts  is  
presented on pages vi and vii. 

ITEM DESCRIPTION 

Two specimens of check valve 75M04406 PCV-4 were tested. 
valve i s  manufactured by Mission Valve and Pump Company as vendor 
par t  number 12-Inch, 12  AMP-246. 
of 12 inches and is designed f o r  mounting between 150 ser ies ,  
raised-face flanges. 
s ta in less  s t ee l ,  and the  seal i s  Buna-N. 
operating pressure of 150 psig and i s  designed f o r  use wi th  
air o r  gaseous nitrogen. 
environmental control system and prevents overpressurizing 
of air-conditioning ducts. 

The 

The valve has a nominal s i ze  

The valve body is aluminum, .the spring i s  
The valve has an 

The check valve is used i n  the 

1.3 APPLICABLE DOCUMENTS 

1.3.1 The following documents contain the  t e s t  requirements f o r  check 
valve 75M04.406 PCV-4: 

a. 75MOl&l6 PCV-4, Component Specification 

b . KSC-STD-164. (D) ,  Environmental Test Methods 

c . A10509305, Cleanliness Requirement 

d .  Test Plan CCSD-FO-l067-lR, Test Requirements 

c . Technical Procedure TP-FiE-CCSD-FO-lO67-2R 

1-1 
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2.1 

2.2 

2.3 

2.4 

SECTION I1 

RECEIVING INSPECTION 

TEST REQUIREMENTS 

Test specimens l a n d  2 s h a l l  be checked f o r  conformance with 
NASA drawing 75MOMO6 PCV-4, vendor drawings, and applicable 
specifications t o  t h e  extent possible without dieassembly. 
The specimens shall a lso  be inspected f o r  poor workmanship and 
manufacturing defects. 

TEST PROCEDURE 

Test specimens l a n d  2 were checked f o r  conformance with 
drawing 75M04406 PCV-L, , vendor drawings, and applicable 
specifications t o  . the extent possible without disassembly. 
The specimens were a l so  inspected f o r  poor workmanship and 
manufacturing defects. 

TEST RESULTS 

Specimens 1 and 2 complied with drawing 75M04406 PCV-L,. 
evidence of  poor workmanship o r  manufacturing defect8 was 
observed. 

No 

Neither specimen was ident i f ied by a serial  number. 

TEST DATA 

The data presented in t ab les  2-1 and 2-2 were recorded during 
the  inspection. 

. 

2-1 



Table 2-1. Receiving Inspection Test Data 

Model/ Serial Resnarks 
Part No. N o  . It em Manufacturer Item 

No. 

1 Steel scale B r o w n  & Sharpe 300 NASA 101- Cal date 
1013 7-23-64 

LI 

I Item 

Physical description 

Body material 

Spring material 

Seal material 

Outside diameter 

1 Width 

Inlet port diameter 

Outlet port diameter 

Specimen 

1 

2 semicircular swing 
checks 

Aluminum 

Stainless st eel  

Buna-N 

1 f t ,  4-1/16 in. 

7-1/8 in. 

ll-3/8 in. 

1 ft, 3/4 in. 

2 

2 semicircular swing 
checks 

Aluminum 

Stainless s tee l  

Buna- N 

1 f t ,  4-1/16 in. 

7 4 8  in. . 

1 ft, 3/4 in. 

11-318 in. 

Table 2-2. Receiving Inspection Test Equipnent List 

2-2 



3.1 

. 3.2 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

3.2.7 

3.2.8 

3.2.9 

3.3 

3 04 

SECTION I11 

PFtOOF PRESSURE TEST 

TEST REQUIREMENTS 

Test specimens 1 and 2 s h a l l  be subjected t o  a proof pressure 
of 225 psig. 
t he  i n l e t  and out le t  ports  of t h e  specimens. 
s h a l l  be maintained f o r  5 minutes and the  specimens s h a l l  be 
checked f o r  leakage. 

This pressure s h a l l  be simultaneously applied t o  
This pressure 

TEST PROCEDURE 

Test specimens 1 and 2 were ins ta l led  as shown in figures 3-1 
and 3-2, u t i l i z i n g  t h e  equ ipen t  l is ted i n  table 3-1. 

Regulator 4 was  adjusted f o r  aero out le t  pressure. 
2 was opened and hand valve 9 was closed. 

Hand valve 

Hand valve 7 was opened and pressure gage 8 was monitored f o r  
supply pressure. 

adjusting regulator 4, t he  specimen pressure, as indicated 
on pressure gage 3, was slowly increased t o  225 psig. 

\ Hand valve 2 was closed. 

The pressure of 225 psig was  held f o r  5 minutes and pressure 
gage 3 was monitored f o r  pressure drop. 

The se t t i ng  of regulator 4 was reduced t o  zero psig, as in- 
dicated on pressure gage 3. 
t h e  specimen. 

Hand valve 9 was opened t o  vent 

The test specimen was removed fzwm t h e  test setup and was ex- 
amined f o r  s t ruc tura l  deformities resu l t ing  from t h i s  t e s t .  

The t e s t  data were recorded. 

1 TEST RESULTS 

Both specimens sa t l a f ac to r i ly  withetood t h e  required 225 psig 
proof pressure. 
was no evidence of distortion. 

The test  Specimens did not leak and there  

TEST DATA 

Proof pressure test data are presented in table 3-2. 



Table 3-1. Proof Pressure Test Equipmt List 

7 

Applied Time 
Specimen Pressure Pressurized Result 8 

(minut e8 ) 

1 225 psig 5 No leakage o r  d i s tor t ion  

2 2 2 5  psig 5 No leakage o r  d i s tor t ion  / 

i 

:t em 
- No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

- 

It em 

Test Specimens 
1 and 2 

Hand Valve 

Pressure Gage 

Regulator 

F i l t e r  

GN2 Source 

Hand Valve 

Pressure Gage 

Hand Valve 
\ 

Manufacturer 

Mission Valve and 
b P  CrnPany 

Robbins 

Heise 

Tescam 

Bendix 

Combination Pump 
Valvecampany , 

Ashcroft 

Robbins 

Model/ 
' a r t  No. 

12" AMP 
246 

SSKG250 
4 T  
HA 

26-1003 

NA 

NA 

380-4 

NA 

SSKG25O 
-4T 

Sar ia l  
No. 

NA 

NA 

NASA NO 
10644-3 

1002 

57 

NA 

NA 

NASA 
200595- 
K 

NA 

Remarks 

12-inch check 
valve 

&inch 

&to wo-prrig 
9.s FS 
accuracy 
C a l  date 
7/21/66 

0-to 500-psig 
out le t  pressure 

2-micron 

9 . 5 %  Fs 
accuracy 
Cal date 
7/21/66 

$-inch 

Table 3-2. Proof Pressure Test Data 



1- 

=. 

8 3 

2 '  0 
6 >  

9 1  tH 

NOTE: 

ALL LI N<S 1/4 INCH . 
REFER TO TABLE 3-1 FOR ITEM IDENTIFICATION. 

Figure 3-1. Proof Pressure Test Schematic 

. 
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. .  
Figure 3-2. Proof Pressure Test Setup 
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4.1 

4.1.1 

-4.1.2 

4 01.3 

. 4.2 

4.2.1 

4.2.2 

4 -2.3 

4 2 .4  

4.2.5 

.2.6 

4.2.7 

4.2.8 

SECTION IV 

FUNCTIONAL TEST 

TEST riEQUIRENENTS 

Functional tests sha l l  be performed on t e s t  specimens 1 and 2. 

The cracking and reseating pressures of the test  specimens sha l l  
be determined. 

The t e s t  specimens s h a l l  be checked f o r  leakage. 

TEST PROCEDURE 

Test specimens 1 and 2 were set up as snown i n  figures 4-1 and 
4-2, u t i l i z ing  t h e  equipment l i s t e d  i n  tab le  4-1. 

All valves were closed and regulator 6 was adjusted f a r  zero 
out le t  pressure. 

Hand valve 9 was opened and t h e  supply pressure was ~r.or. i t .crd 
on gage 10. 

Hand valves 4, 13, 15 and 18 were opened, 

The outlet  pressure of regulttor 6 was slowly increased fron 
zero t o  0.5 psig as indicated on pressure gage ?. , 
The reading on manometer 17 w a s  recorded a t  t h e  instant bubbles 
appeared i n  water tank 5. This  was the  specimen's c r ackhe  
pressure. 

Hand valve 18 was closed, and regulator 6 was adjcsted unt i l  
gage 3 read 10 psig. The out le t  pressure of regulator 6 was 
slowly reduced from 10 psig t o  0.5 psig as indicated on pres- 
sure gage 3. Hand valve 18 was opened. 

The out le t  pressure of regulator 6 was slowly reduced t o  zero, 
and the  reading on manometer 17 was recorded a t  the instant 
bubbles ceased t o  appear i n  water tank 5. This was the  speci- 
men's reseating pressure. 

Hand valves 4, 13, 15  and 18 were closed. 

4 -1 



4.2.10 

4.2.11 

4.2.12 

'4.2.13 

4-2.U 

4.2.15 

4.3 

4 -3 0 1  

4.3.2 

4 -4 

Hand valves 11 and 12 were opened 

The outlet pressure of regulator 6 was slowly increased from 
zero psig t o  150 psig as indicated on gage 2.  

Flowmeter 14 was monitored f o r  i n l e t  port leakage. 
was  recorded. 

Leakage 

The outlet pressure of regulator 6 was reduced t o  zero. 
valves 11 and 12 were closed. 

Hand 

Steps described in 4.2.4 through 4.2.8 were repeated f i f t e e n  
times, and the steps described i n  4.2.9 through 4.2,13 were 
repeated twice during the initial functional t e s t .  

During 611 subsequent functional t e s t s ,  t h e  procedure described 
i n  4.2.4 through 4.2.8 was performed f ive  times and the  procedure 
described i n  4.2.9 through 4.2.13 were performed twice. 

TEST RESULTS 

The cracking pressure was 0.40 t o  0.60 inches of H20, and re- 
seating pressure w a s  0.10 t o  0.2 inches of H20 f o r  t h e  speci- 
mens 1 and 2. 

During the  i n i t i a l  pressurization of t he  specimens, the  out le t  
ports were pressurized a t  150 psig f o r  5 minutes. Specimens 1 

, and 2 leaked less than 1 scim below 50 psig, and the  leakage 
ceased en t i re ly  when the  pressure was  increased t o  150 psig. 

TEST DATA 

The t e s t  data a r e  presented in tab le  4-2. 

4-2 



Table 4-1. Fmctional Test Equipent  Llst 

Model/ 
'art No. 

12" c 12 
a6 

NA 

3SKG250 
-4T 

26-1003 

NA 

2-3-&80- 
16-84 

NA 

3 8 0 4  

NA 

SSKC-250- 
bT 

SSKG250- 
bT 
SSKG250- 
CT 

NA 

SSKG2 50. 
kT 
i NA 1: SSKG250 

. 

Mission Valve and 
b P  cornpang 

Ashcroft 

Robbins 

CCSD 

Tescom Corporatim 

Bendix 

CCSD 

Combination Rmp 
Valve Company 

Ashcroft 

Robbins 

Robbins 

Robbins 

CCMD 

Robbins 

2onrad 

Meria  h8tZW- 
m s n t  colnpany 

Robbins 

- 
t em 
L No 

1 

2 

4 

5 
6 

7 
8 

9 

10 

L1 

12 

13 

u, 

15 

16 

17 

18 

7 I 

Test Specimen 

Pressure Gage 

Hand Valve 

Water T a n k  

Regulator 

Fi l ter  

GN2 Source 

Hand Valve 

Pressure Gage 

Hand ,valve 

Hand Valve 

Hand Valve 

Flowmeter 

Hand Valve 

Temperature 
l Chamber 

Maanmeter 

--I 

4 -3 

S e r i a l  
No. 

NA 

NASA 9 5  
U03-B 

NA 

NA 

1W 

59 

NA 

NA 

NASA 
200594- 
0 

NA 

NA 

NA 

NASA 
2 0 5 9 5  

NA 

NASA 
200922 

NASA 
106-112 
-B 

RemayCs 

12-inch check 
valve 

0-to 200-psig 
0.1% FS accuraq 
C a l  date 
8/ll/66 

$-inch 

Tap water 

0-to xx3-psig 
outlet  pressure 

2-rnicron 

200-psig 

0-to 5000-psig 
+ a s %  Fs 
zccuracy 

SWt e 

&-inch 

&-inch 

&-inch 

0-to U+6O-~cim 
(water displacc 
ment) Cal datc 
8/13 166 
&-inch 

OOF t o  + 165OF 
[for t emperatui 
tests only) 

:&6tat" 

15 Inches HzO 

&inch 



~ 

RUn 

No . 

7 
8 

9 
10 

11 
12 
13 
u 
15 

\ 

Table 4-2. Cracking and Reseating Pressures 

Cracking Pressure 
(in. H20) 

Specimen 

1 

0.40 

0.40 
0.40 
0.40 
0.40 
0.40 

0.40 

0.40 

0.40 

0.40 
0.40 
0 40 
0.40 
0.40 
0.40 

2 

0.50 

0.50 
0.50 

0.60 

0.50 

0.50 

0.50 
0.50 

0.50 

0.50 

0.50 
0.50 
0.50 
0.50 

0.50 

Res eating Pressure 
(in. H,O) 
specimen 

1 

0.20 

0.20 
0.20 
0.20 

0.20 
0.20 

0.20 

0.20 

0.x: 

0.20 
0.20 
0.20 
0.20 
0.20 

0.20 

2 

0.10 

0.10 
0.10 
0.10 

0.10 
0.10 

'0.10 
0.10 

0.10 

0.10 
0.10 
0.10 
0.10 
0 .lo 
0.10 
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SECTION V 

LOW TEMPERATURE TEST . 

.. 

5 *1 

5 -1.1 

5.1.2 

5.103 

5 02 

5.2.1 

5.2.2 

5 2.3 

5.2.4 

5.2-5 

5.2.6 

5.3 

5 e 3  *1 

TEST REQUIREMENTS 

A low temperature t e s t  s h a l l  be performed on t e s t  specimen 1 
and 2 t o  determine whether t h e  environment causes degradation 
o r  def omation. 

The rated low temperature is 5(+0, - 4 ) O F .  

A functional test  shall be performed during t h i s  test. 

TEST PROCEDURE 

Specimens 1 and 2 were ins ta l led  i n  a low temperature setup 
as shown i n  figures 4-1 and 5-1, u t i l i z i n g  the  equipment l i s t e d  
i n  table 4-1. 

The chamber was controlled t o  the  specified test Conditions,while 
maintaining a relat ive humidity between 60 and 90 per cent. 

A functional t e s t  was performed when temperature s t ab i l i za t ion  was 
obtained. Temperature s t ab i l i za t ion  is  defined as a maximum temp- 
erature  change r a t e  of 1°F per minute as determined from the  in- 
strumentation monitoring t h e  t e s t  specimen. 

The chamber temperature was returned t o  ambient conditions upon 
completion of t h e  functional t e s t .  

\ 

Specimens 1 and 2 were v i s u a l l y  inspected and functionally tes ted  
within one hour a f t e r  being returned t o  room ambient conditions. 

A l l  test data  were recorded. 

TEST RESULTS 

Test specimens 1 and 2 functioned s a t i s f a c t o r i l y  during and 
following the  low temperature test . 

5 -1 



5.4 

Cracking Pressure 
(in. H70) Run Specimen 

No. 1 2 

1 0.50 0 -30 
2 0.40 0 4.0 
3 0 -40 0 a 3 5  
4 0 -40 0.35 
5 0 .30 0.40 

!YEST DATA 

Reseating Pressure 
(in. HpO) 
Specimen 

1 2 

0.20 0.10 
0 .lo 0.05 
0.10 0.05 
0.05 0 -05 
0.10 0.10 

5.4.1 The functional t e s t  data presented in tables  5-1 and 5-2 were 
recorded during the low temperature t e s t  and immediately after 
the specimens were returned t o  room ambient conditions. 

Cracking Pressure Reseating Pressure 
RUn (in. H20) (in. H s )  

c Specimen Specimen 
No. 1 2 1 2 

1 0.30 0 -40 0.10 0.20 
2 0 .40 0.60 0.20 0.20 
3 0.50 0.40 0.10 0.10 
4 0.50 0.40 0.10 0.20 
5 0.50 0 040 0.10 0.20 

* 

5 a 4  *2 No leakage existed at the  inlet port w h i l e  the  out le t  port  
was pressurized t o  150 psig during or  after the  low temp- 
erature test. 

Table 5-1. Cracking and Reseating Pressures 

During Low Temperature Test 

Table 5-2. Cracking and Reseating Pressures 
A t  Ambient Conditions 

5 -2 
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6.1 

6.1.1 

6.1.2 

6.1.3 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

6.3 

SECTION V I  

HIGH TEMPERATURE TEST 

TEST REQUIREMENTS 

A high temperature t e s t  w i l l  be performed on t e s t  specimens 1 
and 2 t o  determine whether t he  environment causes degradation 
o r  def omat  ion . 
The rated high temperature i s  125(+4, &)OF. 

A functional t e s t  shall be performed during t h i s  t e s t .  

TEST PROCEDURE 

Specimens 1 and 2 were ins ta l led  in a high temperature t e s t  
setup as shown i n  figures 4-1 and 5-1, u t i l i z ing  the equipment 
l i s t e d  i n  tab le  4-1. 

The chamber was controlled t o  the  specified test conditions, 
maintaining a re lat ive humidity of 20(-t5) per cent. 

The chamber temperature was maintained f o r  72 hours. 

A functional t e s t  was conducted while the  chamber temperature 
waa maintained. 

The chamber temperature was returned t o  ambient conditions upon 
completion of the functional t e s t  . 
Specimens 1 and 2 were visual ly  inspected and functionally tes ted 
within 1 hour after being returned t o  ambient conditions. 

The test data were recorded. 

TEST RESULTS 

Test specimens 1 and 2 functioned sa t i s f ac to r i ly  during and 
following the high temperature test  . 



6.4 TEST DATA 

6.4.1 The functional data presented in tab les  6-1 and 6-2 were 
recorded during the  high temperature t e s t  and immediately 
a f t e r  t h e  specimens return t o  ambient conditions. 

No leakage existed a t  the i n l e t  port while t h e  out le t  port 
was pressurized a t  150 psig. 

6.4.2 

Cracking Pressures 
RUn (in. H a )  

Specimen No. 
1 2 

1 0.40 0.40 
2 0.50 0 e45 
3 0.50 0.40 
4 0.40 0 -40 
5 0.40 0.40 

Table 6-1. Crackbg and Reseating Pressures 

Reseating Pressure 

Specimen 
(in. H20) 

1 2 

0.10 0.10 
0.10 0.10 
0.20 0.10 
0.10 0.10 
0.10 0 -10 

During High Temperature Test 

Table 6-2. Cracking and Beseating Pressures 

A t  Ambient Conditions 

6-2 

c 
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SECTION VI1 

FLOW TEST 

7 -1 

7.1.1 

7.1.2 

7.2 

7.2.1 

7.2.2 

7.2.3 

7.2-4 

TEST EQUIREMENTS 

A flow tes t  will be performed on tes t  specimen 2 t o  determine 
t h e  pressure drop across t h e  valve at rated flow conditions. 

A functional tes t  s h a l l  be performed upon completion of t he  
flow tes t .  

TEST PROCEDURE 

Test specimen 2 was ins ta l led  in t h e  flow tes t  setup as shown 
in figures 7-1 and 7-2, u t i l i z ing  t h e  equipment l i s t e d  in t ab le  
7-3 

Hand valve 10 was opened. 

Regulator 4 was adjusted t o  provide a flow of 200 pounds per 
minute (2760 scfm) as measured at flow nozzle 6. The flow 
test calculations were derived by the  following equations: 

K + 1  
r 2  (K:l) K - 1  

p1 0 -f 
1cT- 

W =  

Where : 
W = flow ra t e  lb/sec 

p1 = nozzle inlet  pressure psia  

CD fi r* = effective nozzle area in. 2 

T = nozzle i n l e t  temperature O R  

g = gravitational constand 32.1.3 #F - sec2 

R = gas constand 

K = specif ic  heat ra t io  1.4 

Hand valve 10 was 
inlet  pressure of 

55.2 - O R  

adjusted as required t o  provide a specimen 
2 psig, as indicated on gage 8.  

, 

7 -1 



7.2.5 While maintaining the conditions described i n  7.2.3 and 7.2.4 
the  pressure drop across t h e  valve, as  indicated by gage 9, was  
read . 

I 
Cracking Pressure Reseating Pressure 

(in. H20) (in* H$) Test 

No . 
1 0.50 0 .lo 
2 0.50 0.10 
3 0.50 0.10 
4 0.50 0.10 

I 5 0,50 0.10 

Specimen 2 Specimen 2 

I 

7.2.6 A functional t e s t  was performed within 1 hour a f t e r  coxrLpletion 
of the flow t e s t .  

.-I 

7 03 TEST RESULTS 

7.3 -1 The pressure drop across the  specimen at 200 lbs/min flow w a s  
2.41 inches of H20 (0.087 psid). 
allowable value of 3 inches of water (0.108 psid). 

This was below t h e  maximum 

7 04 TEST DATA 

7.4 -1 Flow test data a re  presented in tab le  7-1. 
data taken a f t e r  the flow t e s t  are presented in table 7-2. 

Functional test 

7.4.2 No leakage e d s t e d  a t  the  i n l e t  port while the  out le t  port 
was pressurized at  150 psig.  

Table 7-1. Pressure Drop During Flow Test (Specimen 2) 

,- 

Table 7-2. Cracking and Reseating Pressures (Specimen 2) 

I 

L 



Table 7-3. Flaw Test Equipent  List 
I -  

i .  

, -  

lt em 
30. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

- 

It em 

Test Spac h e n  

GN2 Supply 

Pressure gage 

Regulator 

Pressure Gage 

Flow Nozzle 

Ullage Tank 

Pressure Gage 

Manometer 

Gate Valve 

Thermocouple 

Thermocouple 

V a u f  acturer 

Mission Valve and 
pump coo 

CCSD 

Aahcroft 

Grove 

Hiese 

Flow Dyne 
Engineering Inc. 

CCSD 

Hiese 

H e r i d e t h  Co. 

Crane Co. 

Honeywell 

West Corporation 

Model/ 
'art No. 

12" AMP 
246 

NA 

NA 

WH-408- 
w 

NA 

xN32Q67B 
-SGP 

NA 

NA 

237323 

67053 

NA 

NA 

Se r i a l  
-- No- 

NA 

NA 

NASA 
l09-lcO; 
-B 

RA-5922 

NASA 
012448 

2324 

NA 

NASA 95* 
1392-B 

NASA 95 
-1629-B 

125s 

NA 

NASA 
019454 

Rer arks 

LZ-hch check 
valve 

35oo-psig 

3-to 20 OOO-psi6 
?.5% 

High Flaw 

m t  let  
3-to 2ooo-psig 

3-to 1000-paig 

nccuracy 
Cal date 

$.5% 

8/13/66 
3.497 diameter 
nozzle 
% t o  5 0 0 0 - s c ~  

~ O O - C U ~ ~ C  f Oot 
50-paig rat ing 

3-to 30-psig 
+o.L% FS accnFac; 
Cal date  
8/13/66 

60 inches H@ 
C a l  date  
10/4/66 

12-inch 

C opper-Const ant i 

-100 t o  +400'F 
Cal date  
7/20/66 
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t SESTZQN VI11 

SIJRGE TEST 

8.1 

8.1.1 

8.1.2 

8.1.3 

8.2 

A surge tes t  will be perfomed on tes t  specimen 2 t o  determine 
whether t he  environment causes degradation o r  deformation. 

The specimen i n l e t  sha l l  be pressurized from zero t o  10 psig 
within 100 milliseconds. 
conducted *with a functional. t e s t  performed after 100 and 500 
cycles. 

A t o t a l  of 500 cycles s h a l l  be 

The specimen outlet  shall be pressurized from zero t o  100 psig 
within 100 milliseconds f o r  B t o t a l  of 500 cycles. 
tes t  s h a l l  be perZomed after completion of 100 and 5 0  cycles. 

A functional 

TEST PROCEDURE 

8.2*1 The surge tes t  setup was  assembled as shown in f igures  8-3 and 8-4, 
8-4, u t i l i z ing  the equipment l i s t e d  i n  t ab le  8-2. 
was placed in position 1 f o r  pressurizing t h e  inlet  port. 

The specimen 

8.2.2 All hand valves were closed and pressure regulator 9 was adjusted 
f o r  zero outlet  pressure. 

Hand valve U+ was slowly opened, and 500 psig, supply pressure 
w a s  read on pressure gage 13. 

8.2.3 

8.2.4 Hand valves 12, 15, and 17 were opened. 

8.2.5 Regulator 9 was adjusted t o  es tabl ish 10 psig out le t  pressure 
as indicated on pressure gage 2. 

Timer 16 was adjusted t o  cycle solenoid valve 5 a t  approximately 
30 cycles per minute. 

Hand valve 12 and pressure regulator 9 were adjusted t o  obtain 
t h e  required surge pressure of zero t o  10 psig within 100 
milliseconds, 

After the  required surge uaveform had been established, t h e  
specimen was subjected t o  500 cycles as indicated by counter 8.  
Hand valves 1 5  and 17 were closed and a surge his tory was 
continuously recorded on oscillograph 6. 

A functional test was performed after 100 and 500 surge cycles. 

8.2.6 

8.2.7 

as indicated by transducer 4 and gage 3. 

8.2.8 

~ 

8.2.9 

8-1 



8.2,I.O 

8.2.11 

8.2.12 

8 03 

8.3.1 

8 04 

8.4.1 

8.4.2 

8.4 03 

RUn Cracking Pressure 
No . ( i n 4  H$) 

1 0.50 
2 0.50 

The test specimen was reinstal led in the  test  setup (position lA) 
t o  allow pressurization of the out le t  port. 

The procedures described in 8.2.3 through 8.2.12 were repeated 
except t h a t  the  out le t  port was surged from zero t o  100 psig. 

All test data were recorded. 

TEST RESULTS 

The specimen successfully withstood 500 surge cycles from 0 
t o  10 psig at the  i n l e t  port and 500 cycles from 0 t o  100 psig 
at  the out le t  port .  
test uere satisfactory.  

Functional test  resu l t s  following the  surge 

TEST DATA 

Typical surge waveforms as recorded during the  t e s t  a r e  presented 
in figures 8-1 and 8-2. 

Functional t e s t  data a f t e r  t h e  surge test a re  presented i n  
table 8-1. 

No leakage existed at  t h e  i n l e t  port while t h e  out le t  port was 
pressurized t o  150 psig. 

Reseating Pressure 
(in. H20) 

0.10 
0.05 

Table 8-1, Cracking and Reseating Pressures After Surge Test (Specimen 2) 

0.50 
0.50 
0.50 j 

3 
4 
5 

3 

0.10 
0.10 
0.05 

c 
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Table 8-2. Surge Test Fqufpnent List 

-. 

Ct em 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

- 

It em 

Test Specimen 

Pressure Gage 

Pressure Gage 

Pressure 
Transducer 

Solenoid Valve 

OsciUograph 
Recorder 

Power Supply 

Counter 

Regulst o r  

F i l t e r  

GN2 Source 

H a n d  Valve 

Pressure Gage 

Manufacturer 

Mission Valve and 
b P  cowany 

Ashcroft 

Ashcroft 

Consolidated 
Electrodynamics 
Corporation 

Marotta Valve 
Corporation 

Consolidated 
Electrodynamics 
Corporation 

Perkins 

Durant 

Tescom Corp. 

Bendix 

CCSD 

Anderson G r e e n -  
wood & company 

Ashcroft 

--- 
%del /  

'art No. 

12 AMP 
a6 

NA 

NA 

2471 

W583 

5382 

%ET-28- 
300A 

NA 

26-1003 

2-3-1480 
16-84) 

NA 

HIV-P8T 

NA 

S e r i a l  
No. 

NA 

NASA 
200594-Il 

NASA 
m 5 9 4 - x  

MASA 
95734 

371 

NASA 
317887 

63293 

NA 

1004 

59 

NA 

NA 

NASA 
200594-0 

Rem rks 

12-inch check 
valve 

0-to 300-psig 
+0.25% FS - 
Kccuracy 

0-t o 160-psig 

accuracy 
5.258 FS 

;:;/2 e 

0-t o 500-psig 
+0.25% FS 
accuracy 

Ga l  date  
9/22/66 

2 d c r o n  

Throttling, 
1-inch 

0-to 5ooeps ig  
+0.5% Fs 
Hccuracy ;9we 

I 
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C t  em 
No. 

16 

1 5  

16 

17 

- 

Item 

Hand Valve 

Hand Valve 

Timer 

Hand Valve 

Manuf ac t w e  r 

Combination Pump 
and Valve Co. 

Robbins 

Cramer Controls 

$obbins 

Model/ 
Part No. 

380-4 

SSKG- 
2 5 W T  

523 

SSKG 
2 5 W T  

Serial 
No. 

NA 

NA 

Y2389A 

NA 

. -  

Remarks 

1 &inch 

*-inch 

Cam operated 

*-inch 

. 
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SECTION IX 

LIFT2 CTCTLE TEST 

- .  

-. 

9.1.2 

9.1.3 

992.3 

9.2.6 

9.2.7 

9.2.8 

TEST REQU.IREEIENTS 

A l i f e  cycle tes t  s h a l l  be performed on test specimens 1 
and 2 t o  determine whether the  environment causes degradation 
or' deformation. 

The l i f e  cycle sha l l  consist  of slowly pressurizing t h e  inlet  
of t h e  tes t  specimen from zero t o  10 psig, maintaining t h i s  
pressure f o r  a minimum of 1 second, and reducing the  pressure 
t o  zero within 1 second. 

Conduct 5000 cycles with functional tests performed after 100, 
500, 1000, and 5000 cycles. 

TEST PROCEDURE 

The l i f e  cycle t e s t  setup was assembled-as shown i n  f igure 8-3, 
u t i l i z i n g  t h e  equipent  l i s t e d  i n  t ab le  8-1. 

All hand valves were closed and pressure regulator 9 was adjusted 
f o r  zero -outlet  pressure. 

Hand valve L!+ was slowly opened, supply pressure gage 13 read 
500 psigo 

Hand valves 15 and 17 were opened. 

Regulator 9 was opened t o  es tabl ish 10 psig as indicated on 
pressure gage 2. 

Timer 16 was adjusted t o  cycle solenoid valve 5 at approxhately 
15 cycles per minute .  

Hand valve 12, regulator 9, and timer 16 were adjusted as 
required t o  cycle t h e  specimen i n l e t  from zero t o  10 psig. 
10-psig inlet pressure was maintained f o r  1 second. 
was then reduced t o  zero, and was maintained f o r  a minimum of 
1 second. 

The 
The pressure 

After t h e  required l i f e  cycle pa t te rn  had been established t h e  
specimen was subjected t o  5000 cycles as indicated by counter 
80 
was periodically recorded on oscillograph 6. 

Hand valves 15 and 17, were closed and t h e  pressure pat tern 



. 

Crackin Pressure Reseating Pressure 
(psig) 

Specimen 
f RUn 

No . Specimen 
(psig 

1 2 1 2 

1 0.5 0 0 1  0.5 0 e 1  

2 0.5 0.1 0.5 0.1 
3 0.5 0.1 0.5 0.1 
r, 0.5 0.1 0.5 0.1 

0 01 
I I 

5 0.5 0.1 0.5 
* 

9.2.9 

9.3 

9.3.1 

9.4 

9.4.1 

9.4.2 

A functional test was performed after 100, 500, 1000, ant 5000 
cycles. All test data  were recorded. 

/ TEST RESULTS 

Test specimens 1 and 2 successfully withstood 5000 operational 
cycles from zero t o  10 psig. 
performed during and following the l i f e  cycle t e s t  were sat- 
isfactory . 

The resu l t s  of functional tests 

TEST DATA 

A typical  t e s t  cycle i s  presented i n  f igure 9-1. 
t e s t  data a re  presented i n  tab le  9-1. 

Functional 

No leakage existed a t  the  i n l e t  port while the out le t  port 
was pressurized t o  150 psig a f t e r  the  l i f e  cycle test .  

Table 9-1. Cracking and Reseating Pressures 

After 100 Cycles 

9-2 



Table 9-2. Cracking and Reseating Pressure. 

After 5GO Cycles 

Run r 

No. 

1 
2 
3 
4 
5 

Reseating Pressure I Cracking Pressure 
(ps ig)  (psig) 

Specimen Specimen 
1 2 1 2 

0.5 0.5 0.1 0.1 
0.5 0.5 0.1 0.1 
0.5 0.5 0.1 0.1 
0.5 0.5 0.1 0.1  
0.5 0.5 0.1 0 01 

t I I I I 1 

RUn 

No. 

1 
2 
3 
4 
5 

Table 9-3. Cracking and Reseating Pressure 

After 1000 Cycles 

Cracking Bressure Reseating Pressure 

Specimen SDecimen 
1 2 1 2 

0.5 0.5 0.1 0.1 
0.5 0.5 0.1 0.1 
0.5 0.5 0.1 0.1  
0.5 0.5 0.1 0.1 
0.5 0.5 0.1 0.1 

(psig) (Psig) 

RUn 

No. 

1 
2 
3 
4 
5 

Table 9-4. Cracking and Reseating Pressure 

After 5000 Cycles 

Cracking Pressure Reseating Pressure 
(psig) ( P S i d  

Specimen Specimen 

1 2 1 2 

0.5 0.5 0 b 1  0.1 
0.5 0.5 0 .1  0.1 
0.5 0.5 0.1 0 .1  
0.5 0.5 0.1 0.1 
0.5 0.5 0 b 1  0.1 

9-3 



Table 9-5. Cracking and Reseating Pressure 

After Completion of Life Cycle 

Run ’ 
Cracking Pressure 

(ps in)  

No. 

1 
2 
3 
k 
5 

0.5 
0.5 
0.5 
0.5 
0.5 

2 

0.5 
0.5 
0.5 
0.5 
0.5 

Reseating Pressure 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0 01 
0.1 
0.1 

9 -4 
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SECTION X 

BURST TEST 

i ... 
I 

- _  

10.1 I 

10.1.1 

10.1.2 

10.1.3 

10.1.4 

10.1.5 

10.2 

10.2.1 

10.2.2 

10.2.3 

10.2.4 

10.2.5 

10.2.6 

10.2.7 

TEST REQUIRENENTS 

A burst pressure t e s t  will be performed on t e s t  specimens 1 
ana 2 t o  determine whether the  specimens will sa t i s fy  minimum 
burst  pressure requirements. 
ultaneously t o  in le t  and outlet  ports of  specimen 1 and t o  
the  out le t  port only of  specimen 2. 

Pressure s h a l l  be applied sim- 

The minimum burst pressure sha l l  be maintained f o r  5 minutes. 

Visual inspection for specimen s t ruc tura l  damage and leakage 
shall be made. 

Pressurization of specimen 2 sha l l  be continued u n t i l  rupture 
occurs . 
The rupture pressure sha l l  be recorded. 

TEST PROCEDURE 

Test specimen 1 was placed i n  a burst  test schematic as shown 
i n  figures 10-1 and 10-2, u t i l i z ing  the equipment l i s t e d  i n  
tab le  10-2. 
pressurization of i n l e t  and out le t  ports. 

The specimen was positioned t o  allow simultaneous 

All hand valves were closed and regulator 21 was adjusted f o r  
zero out le t  pressure. 

Hand valves 6, 7, 8, 9, 10, and ll were opened t o  f i l l  the 
specimen and system with water. Fi t t ings were loosened at  
specimen and at gage 3 as required t o  bloed all air from t he  
system. 

Hand valves 6, 8, 9 and ll were closed. 

Hand valve 5 was opened. Gage l4 indicated 3000 psig. 

Switch 17 was closed t o  open solenoid valve 18. 

Regulator 2l was adjusted t o  provide a pressure of 50 t o  100 
psig as indicated on gage 15. Pump 19  began operation. 

10-1 



t 

Remarks 

No leakage o r  
d i s tor t ion  

Center member 
cracked, swing 

. checks warped 
~ 

Specimen Ports Minimum Burst 
Pressurixed Pressure 

Inlet  and 
Outlet 

600 psig 

Pumping continued until  specimen pressure, as indicated by gage 
3 was 600 psig. Pumping was stopped bp opening switch 17 which 
closed solenoid valve 18. 

10.2.8 

10.2.9 

10.2.10 

10.2.11 

10.2.12 

LO .3 

10.3.1 

10.3.2 

10.4 

The 600-psig pressure was maintained f o r  5 minutes. The 
specimen was examined for s t ruc tu ra l  damage and leakage. 

Hand valves 8, 10, and 11were  slowly opened t o  vent pressure 
fron, t he  specimen and gage 3.  

Specimen 2 was  ins ta l led  as shown i n  f igure 10-1 (posit ion IA) 
so t h a t  pressure was applied t o  t h e  ou t l e t  port only. 

Steps described i n  10.2.2 through 10.2.9 were repeated, except 
except the  pressure was continuously increased u n t i l  f a i l u r e  
occurred. Failure pressure was recorded. 

TEST RESULTS 

Specimen 1 sa t i s f ac to r i ly  withstood t h e  600-psig minimum burst  
pressure. 
damage. 

It did not leak o r  show any evidence of s t ruc tu ra l  
L 

Specimen 2 cracked across the  middle member of t he  valve when 
t h e  out le t  port was pressurized t o  2600 psig. 
sections of t he  valve were deformed i n  a bowed position. The 
pressure at which t h e  specimen fai led was more than four times 
t h e  required minimum burst  pressure. 

The hinged 

TEST DATA 

Test data are presented i n  t ab le  10-1. 

Figure 10-3 shows actual  damage t o  specimen 2 resul t ing from 
t h e  burst test .  

Table 10-1. Burst Test Data 

Applied 
Pressure . 

1 600 psig 

2 600 psig2 2 I Outlet (only) I 600 psig 
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Table 10-2. Burst Test Equipment List 

It em 
, No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

u, 

15 

16 

J It e m  Hanufacturer %xiel/ S e r i a l  R e  a r k s  

12-irich check 

P a r t  No. - No, 

Vlssion Valve and 
b P  capany c12 AMP 

Test Specimen 

266 

.. 
4 .  

1 Water Supply 

I Hydrostatic 
r 

Pressure Gage 

Burst Chamber 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Water Reservoir 

Pneumatic F i l t e r  

Pneumatic Gage 

Pneumatic Gage 

Power Supply 

CCSD NA NA Tap water 

Astra NA NASA Range : 
0 1 1 8 9 3 - A  O-to lOO,OOO-& - * . 5 %  FS 

accuracy 
C a l  date 
11/2/66 

CCSD NA NASA 3 f t  by 3 f t  by 
201u 3 f t .  

AminCO 5001lA NA $-inch 

Aminco 500llA NA $-inch 

Aminco 5001U NA $-inch 

Aminco 500U NA $-inch 

Aminco 5001U NA *-inch 

Aminco 500U NA $-inch 

Aminco 5001lA NA *-inch 

CCSD NA NA 2-gallon 

Bendix 1731260 NA 2-micron 

Ashcroft 1057s NA ' 0-to 5OOO-pSQ 
4.5% Fs 
Bccuracy N.C. 

U ,  S. Gage 89% NA 0-to 3OO-psig 

accuracy N.C. 
- *.5% 

Perkin MRST-28- NASA 2 8 - d ~  
3 0 0 A  009941 

Note: N.C. - Not calibrated; f o r  indication only. 
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7 

tern 
No. 

17 

18 

- 

19 

2G 

21 

22 

Table 10-2. Burst Test Equipment List (Continued) 

It  em 

Switch 

2-Way Solenoid 
Valve 

Hydrostatic Pump 
r 

Check Valve 

Regulator 

Pneumatic 
Bessure Source 

Manufacturer 

:ut l e r  Hammer 

llarotta Valve 
2orporation 

3prague Engineer- 
ing Corp. 

b i n c o  

llarotta Valve 
2orporat ion 

XSD 

Model/ 
art No. 

MA 

m7803 

NA 

k4-6305 

NA 

NA 

Serial 
No. 

NA 

NA 

900-16- 
;4 

NA 

NA 

NA 

Remarks 

SPST 

Jormally closed 

hr operated , 
nlxlmum pressure 
)f 50,000 psig 

:-inch 

3OOO-psig inlet, 

>ut l e t  
1-t 0 125-psig 

3m-psig 

_. 
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Figure 10-2. Burst Test Setup 
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Figure 10-3. Specimen Failure 
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